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in either of these ways and with a single stimulus, e.g., a make
or break shock, the muscle contracts and, having raised the
writing lever to a certain height, relaxes again and allows the
lever to return to its original position. Thus a curve similar to
that shown in Figure 11-21 is inscribed. This simple brief con-
traction is called a muscle twitch; it Is due, of course, to the
shortening (contraction) In unison of the numerous fibers of
which the muscle Is composed. A simple contraction or twitch
does not occur In the living animal under ordinary physiologi-
cal conditions, but the reflex contraction of the extensor mus-
cles of the thigh caused by a tap on the patella tendon (knee
jerk) is of this nature. The curve shown in Figure 11-21 is
marked off Into three parts to represent corresponding phases
of the muscular response. The stimulus was applied at A.
Shortening of the muscle commences at B and relaxation at C.
The distance from A to B indicates the period elapsing from the
application of the stimulus to the commencement of the con-
traction. This is called the latent period; its duration Is about
0.01 second. The next period (B-C), during which the lever
rises from the horizontal line (base line) to the summit of the
curve, is the contraction phase; it lasts for approximately 0.04
second. The part of the curve from C to D represents the relax-
ation phase. This has a duration of about 0.05 second.
As determined by the method described above, the total dura-
tion of the contractile process of the frog's gastrocnemius mus-
cle, including the latent period, is found to be about a tenth
of a second. The muscles of warm-blooded animals have con-
siderably shorter contraction times.
The latent period of the muscle, as measured from the in-
stant of stimulation of Its nerve, is made up of: (a) the very
brief interval during which the initial chemical changes are
occurring in the muscle fiber and tension is being developed;
(b) the time taken for the impulse to travel along the nerve
from the point of stimulation to the muscle; (c) the Inertia of
the lever. The last mentioned, (c), can be almost entirely elim-
inated by refined methods of recording, e.g., some form of
recording in which the contraction of the muscle moves a mir-